The purpose of this article is to analyse whether ski resorts in Europe are economically viable. Data originates from the financial statements of the 61 largest ski lift operators in Austria, France, and Italy. Descriptive statistics reveal that these operators are characterized by positive and relatively high returns, and by having little debt in general terms. The results show that the most economically profitable ski operators are also the largest. The elevation of the ski area is not relevant. Ski lift operators in Austria have a higher profitability than those in France and Italy. Overall, larger ski resorts are better prepared for the future investment needed to adapt to the new conditions in the industry, such as climate variability.
Introduction
Winter tourism is an important industry in the European Alps. At present, the sector is in a stagnation phase and, in addition, faces great challenges in the future as well. These include, above all, climate change, but also the change in holiday preferences and increasing interest in city breaks. According to the report compiled by Vanat [1] , around 100 countries can be found around the world that offer ski facilities and areas as tourist and sports destinations. In said report, the author identifies around 2000 ski resorts, which attracted over 400 million skiers in 2017-2018 [1] . The authors also finds that mature markets have seen their growth slow, while other emerging markets show significant progress [2] .
The study presented here was applied to ski lift operators in Austria, France, and Italy, and analyses the economic sustainability of the resorts in each of these countries. According to data from the Vanat study [1] , together with Japan and the United States, these three countries represent an example of the world's biggest ski destinations and have a large number of facilities.
At Austrian resorts, 66% of skiers come from outside the country's borders [1] . Austria has a strong ski culture and is the only country in which schools regularly continue to have ski weeks [3] . It is also the European country with the largest supply of hotel accommodation. The country's 254 resorts receive an average of 51.7 million skiers per year. For its part, France offers a wide variety of ski slopes. The country's total ski area exceeds 1100 km 2 , with 325 ski areas attracting over 54 million skiers in the 2016-2017 season. France is, therefore, a mature and established winter sport destination [4] . And finally, the Italian ski industry is similar to the Austrian model and to the tourism centres of western France, in terms of the size of the ski resorts, weather conditions, and skier profile [5] . Italy has 349 skiable areas, which receive 27 million users annually [1] .
In these countries, the ski tourism industry represents an important economic sector, and also contributes to related economic activities such as transportation, hotels and restaurants, retail trade, and the rental and sale of sports equipment, etc. [6] .
Conceptual Background
Although climate change is only one of the factors that influence winter tourism, the presence or absence of snow (snow depth) and its temporary nature are key elements when assessing profitability and sustainability in the medium and long term [12] . Therefore, one of the biggest problems for ski lift operators in poor winter snow season times is the increased water demand for the snowmaking systems [15] . It is worth recalling that the shortening of the snow season and scarcity of snow at lower altitudes require the use of artificial snow, which means a considerable increase in production costs and water usage [16] . Some authors highlight the difficulty of achieving sustainable development in snow tourism, given that the interests of the different economic agents result in short-term visions that are subject to profitability criteria [16] .
In recent years, many studies have shown and corroborated the existence of a global climate change (IPCC) [17] , together with economic efficiency, one of the generic factors worthy of consideration with respect to the future of the tourism industry. With respect to this, the literature states that climate change is eroding the efficiency of snow tourism at an alarming rate [18] [19] [20] [21] . Studies have argued that in light of predictions of increased temperatures, the production of artificial snow will become less efficient and more expensive over time [16, 18, 21] .
The long-term economic profitability of this practice is therefore brought into question. For ski areas located at low altitudes, the installation of snow cannons derives from a short or medium-term strategy, which is both economically unsustainable and ecologically questionable. Some research has stated that the need to understand differential climate risk grows as investors and financial regulators increasingly require climate risk disclosure at destinations [22] . Another study investigated the socio-economic implications of changes in snow conditions for ski resorts in the French Alps, analysing their economic impact. The results show that snow conditions in ski resorts differ greatly depending on their geographical location, size and altitude [23] .
Various studies focusing on the tourism industry have analysed the factors that influence the survival of companies in the hotel accommodation and restaurant sectors [24] [25] [26] [27] and the hospitality industry [28] . These studies show that firms' survival is significantly and positively related to their size, even if some authors state that performance decreases with size [29] . In the same line, some studies have argued that small firms are more able to innovate because of their flexible structure and more risky behaviour [30] . Despite this, most studies in the literature find that large firms are more efficient than small firms on average, as a consequence of their greater market power, strategic grouping by firms, and economies of scale [31] . In the specific case of winter tourism, an investigation analysing the financial and economic sustainability of ski resorts in the Catalan Pyrenees found that only large ski areas are profitable and the rest are in most cases, not sustainable from a strictly economic point of view [32] . However, the study also revealed that most areas are sustained by the local authorities due to the income generated by their existence. Another work studied the effect of climate change on the economic sustainability of ski resorts based on adaptation costs [33] . The results showed that large investments can reduce the ability to respond to changes quickly, that small businesses are most affected by financial costs, and that seasonality affects the ability to absorb costs incurred adapting to the effects of climate change. Finally, the study also found that the benefits can be worth the costs. Thus, according to the literature, it would seem clear that size also plays an important role in the performance of ski resorts, encouraging more analysis on this aspect.
To date, several studies have analysed the impact of climate change on some of the world's main mountainous regions [34] . Most have focused on the Alps [22, [35] [36] [37] , Canada [38, 39] , and the US [40, 41] , although countries like Sweden [19, 42] , Australia [43, 44] , Japan [45] , Spain [33, 46] , and New Zealand [47] have also been researched. Despite the limitations and heterogeneity of the methodologies used, most of these studies coincide in pointing out that in the future, climate change will have a negative impact on the length of the ski season, and it will cause a fall in the number of ski areas and skiers at both low altitude and low latitude. Given this situation, there is good reason to conduct an analysis of the profitability of the main ski resorts at a European level in order to determine whether these resorts are sustainable from an economic viewpoint.
Ski Resorts and Economic Sustainability
The literature states that an economically sustainable company guarantees sufficient cashflow to ensure liquidity at any time, while producing a persistent above-average return to its shareholders [48] . The same would be true of ski resorts. In order to analyse the profitability and proper functioning of any sector of activity, the literature commonly makes use of the economic and financial data of the companies comprising it, applying a great diversity of statistical techniques, such as models for evaluating efficiency or business survival models, among many others. Numerous examples of this type of study have been applied to the financial sector [49] [50] [51] , the hospital sector [52] , and the electrical industry [53] , among others. The tourism industry is no exception, studies having analysed the efficiency of travel agencies [54] [55] [56] , the hotel sector [57] [58] [59] [60] , airports [61, 62] , and restaurants [63] , among other subsectors of activity. Profitability is commonly regarded as a measure of economic sustainability of tourism enterprises [64] . Another common measure of economic sustainability is debt ratio, which is the portion of a company's assets that is financed through debt. A high debt ratio often reflects cumulated losses in the past, and could determine a company's capacity to make new investments in the future.
However, there is scant evidence of work focusing on the productivity and economic status of ski resorts in the literature. In this respect, it is worth highlighting one study that compares the efficiency of the ski resort conglomerates (SRC) with the independent ski resorts in four countries (Canada, France, the United States, Switzerland) for the 2005/2006 season, using a stochastic frontier model [11] . The study found that certain SRCs (those managed by the Intrawest Group) proved to be more efficient than independent ski resorts, although these differences did not apply to other SRCs. Another piece of research analysed the productivity of French ski resorts for the period 2008-2010 through the Luenberger productivity indicator (LPI), based on the directional distance function [65] . The study found that productivity fell in most French ski resorts, and that larger ski resorts were more efficient than smaller ones. These two studies therefore feed the hypothesis that size can be a decisive factor in the performance of ski resorts, the justification for which would be a better use of resources (economies of scale), as well as the greater attraction of large-scale resorts, where a high number of pistes and skiable kilometres are arguments commonly used in marketing and communication campaigns [65] .
We also found research that analyses the relationship between a resort's environmental strategies and financial performance through the concept of technical efficiency [4] . The results of this study show that citizen awareness is more efficient than the company's environmental strategies. Finally, it is also worth mentioning a work that analysed the survival of ski lift companies in Austria for the period 1995-2011 [66] . Using both Cox proportional hazard and competing risk models, the author found that early installation of snow production equipment represented a lower risk of failure for these companies, while its later installation had no influence. Other variables such as size and altitude, local competition, and regional effects were also found to play a significant role in ski areas' survival.
It should be noted that these studies took more technical aspects of ski resorts (altitude, number of pistes, skiable kilometres, number of skiable days, etc.) into account in their respective analyses, without analysing the economic aspects reflected on their balance sheets and income statements. We can therefore state that there is an important gap in the literature regarding the analysis of ski resorts' economic status. This lack of research is undoubtedly due, as pointed out by the aforementioned authors, to the scarcity of available data to allow a proper analysis. It is precisely this lack of data, in relation to both the number of ski resorts with available data and the information available for each ski resort, that discourages the use of certain more complex statistical techniques-which require a greater volume of data-and leads us to use ratio analysis in this work. However, the use of ratios is not new in this field, since previous studies have used them to analyse the situation of alpine ski resorts in Catalonia [33, 67] . An analysis using ratios presents some advantages over other more complex analytical techniques, including the fact that it is easier to use and allows easy interpretation of the results. In addition, it also allows companies to be compared even when their annual accounts are expressed in different currencies. Comparison by means of average ratios is very useful for diagnosing problems; for example, a company having a much lower profitability ratio than that of the other companies in the sector could be an indicator of problems of efficiency and/or competitiveness [68] . In addition, the determinants of the profit rates are analysed. A special focus is on size, height, and being part of a larger group.
Data
To carry out the study, we selected a sample of ski resorts from three different countries: Austria, France and Italy. These countries were chosen because they represent the largest number of ski resorts in Europe, and due to the weight of this sector in their economies. As a period of study, we selected an interval of five years, between 2012 and 2016, since by that time, the international financial crisis was considered to be over and economic growth had recovered.
The economic and financial data for the ski resorts in the sample were obtained from the Orbis database, developed by Bureau Van Dijk, which includes more than 144 million companies worldwide and provides data in a standardized format, making it possible to conduct a comparison between countries.
When identifying ski resorts in any database, one problem that arises is the absence of a single epigraph for this type of activity in the European Community's Statistical Classification of Economic Activities (NACE Rev. 2), which makes it impossible to obtain a single list of all ski resorts included in the database. However, following an individual search resort by resort, we verified that most of the ski resorts we had identified manually were included under the following activity headings: NACE REV.2-9311. Management of sports facilities. NACE REV.2-4931-Urban and suburban passenger land transport. We therefore filtered the companies in the database, selecting those companies whose (main or secondary) activity was one of the above. Subsequently, an individual review was carried out to identify which of these companies were ski resorts, the rest being discarded. Finally, and given that some ski resorts are not included under these activity headings, we conducted a new search of the database, taking into account the description of the activity provided for each company in the Orbis database, and selecting those companies in which the description included the word "ski". Subsequently, a new individual review was carried out to identify the ski resorts and to discard the rest. Following this identification process, we obtained a total sample of 61 ski resorts for which data were available for the period of study. Appendix A shows the complete list of ski resorts included in the sample. The Appendix also states whether the ski lift elevators belong to a larger business group, and also their maximum elevation. As we can see, the sample consists of high-elevation ski areas, so it is not representative of the ski industry as a whole. Appendix B shows the distribution of resorts by country and size.
The country with most ski resorts in the sample was Austria (37.7% of the total), followed by France (34.4%), and then Italy (27.9%). By size, the reduced relative number of small ski resorts indicated that the sample was biased towards large firms. This was due to the database used (Orbis) not representing the group of small ski lift operators, who do not have to provide a detailed profit and loss statement.
The largest resorts were concentrated mainly in France (five of the seven in the sample), which had a lower proportion of smaller resorts than the other two countries. By contrast, none of the resorts in the Italian sample fit the large category, and almost half were classified as small, giving an idea of the smaller size of ski resorts in that country. These findings are confirmed if we look at Appendix C, where we see the average volume of assets and average turnover for each country over the period.
We observed that the French resorts were significantly larger than the Austrian and Italian ones, both in terms of volume of assets and turnover, with the latter being the smallest. However, we should take into account that this sample was not representative of all ski resorts in these countries, especially regarding small ski lift operators. The results and interpretations drawn from this study should therefore be taken with caution, since they do not fully reflect the real presence of large, medium-sized, and especially small ski resorts in these countries.
Finally, we also observe that ski resorts in all three countries increased in average size, in terms of volume of assets over the period analysed, although these increases were more noticeable in the Austrian and French resorts, and smaller in the Italian ones. These increases were also visible in average turnover, although the Italian resorts experienced a slight fall in 2016.
Economic and Financial Analysis

Profitability Analysis
In order to determine the economic situation of the ski resorts in the three countries in the sample, we applied a set of economic ratios.
Economic Profitability
The economic profitability or ROA (return on assets) was calculated as the EBIT (earnings before interest and taxes) generated by the company in relation to the investment made to obtain them, or the total assets. Table 1 shows the average levels of economic profitability obtained for each country.
As we can see, the French ski resorts obtained the highest average profitability for all years analysed (the differences being statistically significant), followed by the Austrian and the Italian ones, the latter having the lowest levels of economic profitability (with the exception of 2016). These results could be justified by the fact that, as we have already seen, the French resorts included in the sample were larger on average, with the Italian ones being the smallest. And, as we have gleaned from the literature [13, 65] , a greater size could contribute to ski resorts obtaining better economic results.
In order to corroborate the above hypothesis, the average economic profitability was calculated by size of resort. Table 2 shows that the average economic profitability of the resorts analysed was positive in all periods, and that there was also a direct relationship between profitability and size. The largest resorts were those that were more economically profitable, and vice versa. In addition, we could see that the smallest ski resorts were the least economically profitable in a statistically significant way. Alpine ski resorts are characterized by intensive activity with regard to fixed costs [67] because practically all of their assets are non-current, and structural costs are usually very high. Thus, costs such as personnel, depreciation charges or other operating expenses usually represent a very significant weight on the income statement. A previous study that analyses the economic sustainability of Catalan alpine ski resorts [33] shows how the weight of depreciation can in some cases reach percentages of up to 99.16% of the sales figure, personnel expenses up to 67%, and other operating expenses, where energy consumption is included, up to 69.16%.
This characteristic means that ski resorts have significant economic leverage; that is, when there is a percentage increase or decrease in their sales, the percentage increase or decrease in operating profit is several times higher due to the "leverage" effect exerted by fixed or structural costs. We therefore see how, for ski resorts, average economic profitability will be greater with a larger company size, thanks to a greater use of the economies of scale.
In order to carry out a more detailed analysis of economic profitability (ROA), and following the Dupont model [69] , we calculated the two factors that contributed to it: margin and asset rotation.
Sales Margin
The sales margin was calculated as the EBIT, obtained in relation to sales figures for one year. Table 3 shows the average margins if the resorts are classified according to size, with the largest resorts obtaining the largest margins and the medium-sized and smaller ones obtaining similar levels. One might think that the larger resorts can establish higher sales prices due to their greater commercial attractiveness (skiable kilometres, number of pistes, number of lifts, or other services). Furthermore, the greater use of economies of scale also allows their average costs to be lower.
Asset Turnover
Asset turnover, or the number of times that the investment or asset is transformed into a sales figure in a year, was very low for all seasons (Table 4) . These results were consistent with the findings of another piece of research focused on Catalan alpine ski resorts, observing that asset turnover contributes less than sales margin to economic profitability [33] . This result is completely logical, since the resorts need to make a large investment in fixed assets or infrastructure to conduct their activity, and turnover is therefore lower. However, medium-sized resorts obtain slightly better results than the others. We have shown that sales margin is the factor that contributes most to obtaining economic profitability, while asset turnover has a minimal effect, a common result in sectors that require large infrastructures. This fact favours the larger ski resorts because they work with higher margins, as we have seen previously.
Financial Profitability
ROE (return on equity) was calculated as net profit in relation to the owners' resources contributed to the company. Table 5 shows the average financial return obtained by the ski resorts by country. The results coincided with those obtained previously for returns on assets. That is to say, the French ski resorts analysed obtained the highest average financial return in all of the years analysed, followed by Austria and Italy, the latter again being the one that tended to present lower levels of financial profitability (with the exception of 2016). In addition, the differences between the French and Italian ski resorts were statistically significant. Therefore, these findings corroborate the fact that the French resorts included in the sample (the largest ones) were those with the highest average profitability. We should again note that these results should be taken with caution because of the low degree of representativeness of the sample (especially regarding small ski resorts). Following the previous analysis, and to again verify the relationship between profitability and size, financial profitability was calculated according to the size of the resorts in the sample (Table 6) .
On this occasion, we saw how large and medium-sized resorts obtained very similar financial returns, while the smaller ones obtained the lowest average net profit in relation to the funds contributed by their owners. However, in this case, the differences between the three groups were not statistically significant.
Profitability levels are a good indicator of both the ski resorts' current situation and their future economic sustainability. However, the latter concept is much more complex, because a ski resort must not only be able to obtain profits in the present, but also be able to generate them in the future, which will require constant adaptation to the environment. Specifically, taking into account the current situation and future prospects, changes in climate will force ski resorts to make major investments in order to adapt to new weather conditions. Therefore, it is important to also determine their financial situation regarding possibilities for growth and investment in the immediate future. In the next section, we proceed with an analysis of this financial dimension. 
Financial Analysis
In order to determine the ski resorts' financial situation as companies, we calculated their debt ratio. The debt ratio was calculated as the total debts a company has in relation to its equity. Ideally, the result of this ratio is as small as possible, to allow the company greater financial autonomy. Or, to put another way, it will make the company less dependent on banks when carrying out its business. Table 7 shows the results obtained for the ski resorts analysed according to size. As we can see, the larger resorts displayed lower levels of debt than the others. This characteristic can give them a greater margin to undertake new investments in the future. The fact of being less indebted can on the one hand gives them more facilities to obtain additional external financing (given their greater level of capitalization), and on the other, the possibility of increasing the proportion of indebtedness in relation to their own resources, without losing financial balance.
In summary, we observed that although on average, the resorts analysed in this study presented positive results and an adequate financial structure, it was the companies of greater size that presented better future prospects by obtaining higher returns and having greater financial autonomy, which would allow them to make the future investments necessary to adapt to the new conditions of the sector.
Regression Analysis
The univariate analysis has given us a first idea regarding the operations of ski resorts in Austria, France and Italy, by both country and size. However, economic and financial profitability measures are much more complex variables that may be affected by other factors. This must be taken into account if we are to isolate the effects that characteristics such as size or country have on profitability. Thus, a univariate analysis is not enough to draw solid conclusions.
Therefore, in this last section, and in order to endow the study with greater robustness, we performed a regression analysis that allowed us to validate the results and conclusions reached in the previous sections regarding the relationship between the size of the ski resorts and their economic and financial performance.
In this regression analysis, we took the financial performance measures of the ski resorts as a dependent variable. That is to say, we estimated a first regression model, taking economic profitability (ROA) as a dependent variable, and a second where we took financial profitability (ROE) as a dependent variable.
In both cases, we took into consideration the following as independent variables: -Size: Calculated as the natural logarithm of all assets of the company so as to minimize the asymmetry of the variable given its great variability. Prior studies have previously related the size of ski resorts to their operation [13, 65] , arguing that size can generate higher returns due to a better use of the available financial and marketing resources. It must be taken into account that size can be defined in many ways. A narrow measure is based on the asset value, turnover, or employment of the operator itself. A wider measure is based on the size of the ski destination, including all ski lift operators that comprise this network (linked by ski lift or ski-run). In this study, ski lift operators were treated as independent firms; links with neighbouring operators were not accounted for because we did not have data for all ski lift operators in each ski network. This was a limitation that could make it difficult to interpret differences in size. -Elevation: Calculated as the natural logarithm of the ski resorts' maximum elevation so as to minimize the asymmetry of the variable caused by its great variability. Prior studies have shown that ski resorts located at low altitudes will be more affected by climate change [69] . This would be justified both by the reduction in the number of visitors (something that has already been observed in Austria [70] ) and by the higher costs associated with manufacturing snow. Therefore, a ski resort's elevation can play an important role in its economic performance, and this variable must be included in the model. -Being part of a larger group: Dichotomous variables that takes the value 1 when the analysed ski resort belongs to a group, and 0 when it is an independent resort. In line with this, [13] observed that ski resorts belonging to a certain group can sometimes be more efficient than independent resorts, although for most of the analysed groups, no significant differences were observed. A positive influence may be expected from this variable, due to resorts belonging to a group having better access to financial and marketing resources [71] . -Country: Three dummy variables corresponding to the respective countries included in the study (Austria, France, and Italy) were incorporated into the model, with the aim of capturing the effect of country on profitability. In this respect, the variable "Austria" took the value 1 if the observation corresponded to an Austrian ski resort, and 0 otherwise, and likewise with the variables "France" and "Italy". As a result, the regression coefficients for these variables represented the differential effects of each country on the dependent variable when compared to the group taken as a reference (we took the Austrian ski resorts as a reference group as they were the most numerous in the sample). Despite being neighbouring European countries, the three had their own macroeconomic and weather conditions that could influence the ski resorts' activity (number of skiers/year, level of expenditure, number of days open, etc.), meaning the inclusion of this variable in the regression was more than justified.
The regression model proposed therefore took the following form:
Profitability indicator = β 0 + β 1 SizeEj + β 2 Elevationj + β 3 Part of a larger groupj + β 4-6 Countryj + εj (1) where the profitability indicator represents ROA or ROE; j denotes the ski lift operator, and ε represents the random error term. The results obtained from estimating the previous model are shown in Table 8 (taking ROA as an independent variable) and in Table 9 (taking ROE as an independent variable). Regression summary R-sq. = 0.177 R-sq. (adjusted) = 0.161 Austria taken as a reference country Significance levels: 1% (***); 5% (**); 10% (*) Regression estimated using ordinary least squares (OLS) Regression summary R-sq. = 0.162 R-sq. (adjusted) = 0.146 Austria taken as a reference country Significance levels: 1% (***); 5% (**); 10% (*) Regression estimated using ordinary least squares (OLS)
As we can see, there was a statistically significant positive relationship (at 5% significance) between a ski resort's size and its economic profitability, revealing that the larger the resort, the greater its economic profitability. This result was in line with that observed in the literature [65] , where greater operational efficiency was observed among the larger resorts in France. This result was explained by their greater use of economies of scale, and also their better marketing resources, which ultimately led to higher profitability.
On the other hand, a highly significant effect (1% significance) was also observed according to the country in which the ski resorts operated. Specifically, both the variables related to France and Italy showed a negative influence on ROA when taking the Austrian resorts as a reference. This means that once the effect of other variables (such as size) has been isolated, operating in Austria allows ski resorts to enjoy greater economic returns. Previously (Section 5.1.1), we noted higher levels of economic profitability in the French ski resorts, which, according to the results, would be explained by their size and other unobserved factors, and not due to their operation in France.
As for belonging to a larger business group, we observed a weak statistically significant (at 10% significance) effect on economic profitability. Thus, companies belonging to a larger business group seemed to have a small economic advantage due to sharing common resources, both economic and marketing, with other ski lift operators.
Finally, we did not find a statistically significant effect for the elevation of the ski resorts, taking their maximum altitude as a reference. This result was not surprising if we bear in mind that, as noted in the Data section, the sample consisted of high-elevation ski areas, so differences in altitude were not sufficient to generate differences in profitability.
It should be noted that the model could only explain a small proportion of the variation of the profit ratio of ski lift operators (R-sq. adjusted: 0.161), so some other variables were omitted from this model that explained the main variation in the profit ratio. This was a limitation that should be taken into account when interpreting the results.
If we focused on the influence that these same variables exert on the financial profitability (ROE) of the ski resorts (Table 9) , we observed that the influence exerted by size is even stronger, being positive and statistically significant at a 1% significance. Therefore, the results again showed how a greater size of resort contributes to it being able to obtain higher returns.
As for the influence of country, we observe a highly significant relationship (1% significance) for the variables corresponding to France and Italy, this influence being negative in both cases. This means that, once the effect of other variables was isolated, the location of operation in France or Italy tended to result in ski resorts obtaining lower levels of financial profitability when compared with ski resorts operating in Austria (with the country taken as a reference). Previously, we observed higher returns in French ski resorts when compared to Italian ones. However, here we did not find significant differences between these two countries, meaning that differences would again be explained more by the size of the resorts analysed in both countries and other factors not considered here, than by the location of operation in one country or the other.
As for the rest of the variables, we observed that neither the ski resorts' altitude nor belonging to a group exerted a statistically significant influence on financial profitability. It would therefore seem evident that these variables do not determine the profitability levels of the companies in the sample to the same degree as other characteristics like size, or the country in which they operate.
We also estimated these models using turnover instead of total assets as a proxy for size, and the results obtained were not significantly different.
Conclusions
In this paper, we have analysed the economic sustainability of the largest ski resorts in Austria, France, and Italy. Despite less snow due to climate change and the subsequent need for resorts to produce artificial snow, the considerable increase in costs, and the reduction in energy and water efficiency, these companies are on average economically sustainable, as our analysis shows.
The study results reveal the existence of a direct and significant relationship between the size of these ski resorts and their profitability, both financial and economic. Thus, a greater size of resort contributes to generating greater profitability. This result would be explained by both technical reasons, such as the greater use of economies of scale, and commercial ones, such as the greater attraction capacity of this type of resort based on the greater number of slopes and skiable kilometres.
From the results obtained, we see that the French ski resorts have the highest average economic profitabilities throughout the analysed period, followed by the Austrian and Italian ones, the latter tending to present lower levels of profitability.
However, the explanation for these results would appear to be the size of the ski resorts included in the sample for these countries, because after isolating the effect of size in the regression analysis, we have found that economic profitability is higher for ski lift operators in Austria than in France or Italy. Therefore, according to our results, the external conditions in Austria contribute to improving the economic profitability of these resorts.
In relation to financial profitability, the results again show that although the French resorts obtained higher average levels of financial profitability for all the years analysed; this would be due to the greater size of the French ski resorts included in the sample compared to those in the other two countries. Once the effect of size is isolated (significant result) in the regression, operating in France (or in Italy) has a negative impact on financial profitability, a fact that again reveals the influence of size on these financial indicators.
Furthermore, we also analysed the future financial perspectives of these resorts with regard to climate change in order to determine their possibilities for growth and investment in the immediate future. The results show that despite all of the analysed resorts having an adequate financial structure on the whole, the larger ones have lower levels of indebtedness, and therefore enjoy a greater financial autonomy that gives them greater capacity to undertake new investments without fear of losing their financial balance.
In contrast, the smaller resorts are the ones with a more uncertain future. Their sustainability will therefore need to be assessed, as resorts are not only profitable for themselves, but also have influence in the surrounding territory. They promote the profitability of other local businesses, such as restaurants, commerce, hotels, training companies, and complementary activities, generating jobs and acting as economic engines. However, these complementary activities can only exist if the winter seasons are long and allow the practice of winter sports.
Although municipalities with ski resorts have seen their populations increase, their primary sector assets have declined. This creates a certain dependence on the services sector, which may be endangered in the medium term due to a shortened ski season. Conflict between tourism and primary activities poses a large problem for sustainable development, which needs to be based on a complementary relationship between the two. If tourism activities harm the primary sector in the medium term, natural resources will be lost, leading to the degradation of the landscape.
In short, based on the results of this study and with the limitations deriving from the sample used, we can deduce that in most cases and depending on size, maintaining these ski resorts is a sustainable proposition from a strictly economic point of view, and an uncertain one from an environmental point of view. Public administrations will have to evaluate their sustainability due to the income that they generate, and the positive externalities that they create in the territories where they are located.
It is recommended that both private agents and public administrations should implement strategies to diversify the products and services on offer, including the creation of winter leisure adventure parks, or facilities for specific indoor and outdoor sports, for example. This would maintain the satellite businesses around the current ski resorts, diversify profits, and begin to address the possible losses that may be generated in the future due to the fall in revenue from activities related to snow tourism, activities that once represented economic alternatives for rural areas that were left without a population. Therefore, new formulas must be sought that make tourism compatible with the economic development of the territory, while maintaining the biodiversity and landscape, which are essential requirements for the sustainability of areas where nature is the main resource.
Regarding the limitations of the study, the main limitation is the representativeness of the sample. As noted previously, the database used (Orbis) is not representative of the small ski lift operators group because these companies do not have to provide a detailed profit and loss statement. Thus, the sample is biased towards large firms. For example, although there are around 300 ski lift operators in Austria, we were only able to identify 23 companies in the database, a phenomenon that was also true for French and Italian ski resorts. Consequently, the conclusions cannot be generalized to all ski resorts in these countries. We have also seen that the sample consists of high-elevation ski areas, so it is not representative of the ski industry as a whole. This limitation has also forced us to treat ski lift operators as independent firms, without accounting for links with neighbouring operators, which makes it difficult to interpret size differences. Finally, our model can only explain a small proportion of the variation in ski lift operators' profit ratio, which means there are other highly influential variables that have not been included in the sample. In spite of these limitations, this paper provides a first approximation of the differences that could exist between ski resorts by country and size.
As a future line of research, these other influential variables must be identified in order to validate the results obtained in this study. We would also point out that the ski resorts studied were located in three countries belonging to a specific geographical area. As future line of research, it is also proposed that ski resorts be incorporated from other countries so as to have more data and to be able to compare results. Another line of research could be to analyse how climate change will affect the economic efficiency of such areas, and which new costs will be necessary if resorts are to continue to offer this type of tourism activity.
For future research, the inclusion of new countries and a greater number of ski resorts would allow for more complex statistical techniques to be implemented, which were discarded in this study due to the scarcity of data. This would allow the conclusions reached in this study to be verified, analysing factors such as the productivity, efficiency, and survival of ski resorts in addition to their profitability and financial structure. 
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